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where A Is an alkyl benzene and d is the rate constant for dilution*
The differential and integrated rate expressions are:

= _(kd + kA  r0Hj) [A]                                                                     (25)

[A] =

The lifetime (T) is the time required for the initial concentration to
drop to 1/e (the natural number) of its initial concentration or to
approximately 36% of [A] .  The value of the lifetime is the recipro-
cal of the first order or pseudo first order rate constant:

t -  (kd 4- kA[*OH])""1                                                                (27)

Since dilution only lowers concentrations but does not remove
molecules, one usually defines the chemical lifetime as (k^[OH])
An average value of the atmospheric concentration of hydroxyl radical
has been used to calculate the lifetimes for most important atmospheric
alkyl benzenes (Table 4-7).  The least reactive aromatic compound,
benzene itself, has a chemical lifetime of approximately 200 daylight
hours, or somewhat more than 2 weeks.  The most reactive compound
listed, 1, 3, 5-trimethyl benzene, has a lifetime of only 6 hr.  In general,
the more substituents on the benzene ring, the more reactive the compound
will be with the hydroxyl radical and the shorter its chemical lifetime.
The lifetimes themselves are expected to be extremely variable due to
to variations in the concentration of the hydroxyl radical.

Alkyl benzenes emitted from urban sources move with prevailing
winds and undergo chemical reaction concurrently with dilution by
cleaner air from aloft or from the sides of an urban or point source
plume.  The dilution rate will be determined by the local geography
and meteorology.  Chemical reaction will occur only during the day as
the concentration of hydroxyl radical drops to a very low value or zero
at night without sunlight to sustain the free radical reactions in which
it is involved.  Dilution occurs at identical fractional rates for all
gaseous compounds, assuming they all have zero concentration in the
"clean" dilution air.  Thus, the atmospheric concentration ratio of any
pair of compounds will change with residence time in the atmosphere since
the less reactive species undergoes a proportionate increase with time.

In the early 1970 fs, using data from Los Angeles and Toronto,
Pilar and Graydon (1973) reported that the ratio of toluene to benzene in
urban air was 2.4.  At remote locations of the Western United States in
1971, Robinson et al. (1973) collected data on ambient toluene and